Gold nanoparticles support localized surface plasmons, which are coherent oscillations of the metal conductance electrons. While surface plasmon polaritons of gold films (used in surface plasmon resonance (SPR)-based sensing) require special methods to match the energy and momentum (such as the use of prisms or grating), localized surface plasmon resonance (LSPR) of gold nanoparticles can be directly excited by light propagating in free space.
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The position of the surface plasmon resonance peak can be interrogated by measuring either transmitted light (absorbance mode) or scattered light (scattering mode). In both modes the position of the plasmon peak is known to be sensitive to the refractive index of the medium in the close vicinity of the nanoparticle's surface. Although the scattering peaks shifts more than the absorbance peak when the refractive index of the medium changes, absorbance measurements are more compatible with instrumentations available at any biochemistry lab, such as UV-VIS absorbance spectrometers.
The detection of antibodies in a complex media (cell culture media or human serum) is an important analytical problem with both biotechnological applications (in the case of recombinant antibodies producing cells, for example) and medical applications (in the case of allergy detection or immunotherapy supervision).
Here we present our results on the label-free detection of antibodies in complex media. We show that sub-nM concentration of antibodies can be detected, both in buffer and in complex media. We report on the effect of dilution of the complex media with buffer and we compare the use of gold nanoparticles in solution vs. surface bound gold nanoparticles. We then apply this method for the detection of Infliximab (a therapeutic antibody used for the treatment of autoimmune disease) in full serum.
